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Description

[0001] The invention relates to a method for ring man-
agement in an Ethernet network according to claim 1.
[0002] The principle of Ethernet ring protection mech-
anism ERP is e. g. described in the patent US 6,430,151.
It relies on a ring or redundancy manager RM associated
to a node to coordinate protection activities. If there is an
interruption in the network, the redundancy manager con-
nects the line ends and thereby ensures continued net-
work operation within milliseconds. A similar network
having redundancy properties is disclosed in the appli-
cation WO 03/073703.

[0003] An essential feature of the Ethernet is to avoid
a loop. When a redundancy manager node (referred to
as RM -redundancy manager) perceives that the ring is
healthy, i.e. all nodes and links are functioning, it blocks
one of its ports for reception und transmission of normal
datatraffictointerrupta physical loop. Alltraffic is blocked
for that port except for Ethernet ring protection control
traffic, such as test packets. These "test packets" are
frequently transmitted from both ports (terminals) of the
RMs.

[0004] If by mistake or malfunction two or more ring
nodes are configured to take the RM role, this could lead
to undesired effects as permanent segmentation of the
ring or permanent loop configuration.

[0005] The ring segmentation happens because all
RMs transmit test packets and all RMs receive test pack-
ets. So each RM assumes that the ring is operational and
blocks one of its ring ports

[0006] to break the loop, with the result that some
nodes become unreachable. Because the blocking of the
data traffic has no effect for the transmission of test pack-
ets, all RMs receive test packets further on and maintain
blocking one of their ring ports.

[0007] The second case may happen if the RMs do
not forward or accept each others test packets. Each RM
assumes that the ring is damaged and will unblock its
ports. This results in a loop formation and to circulating
data frames blocking all data traffic.

[0008] From a token ring network, described in Stall-
ings, W. "Local Area Network Standards", Sams & Com-
pany, 1990, XP002401127, USA, page 172 lines 1-13 is
a method known to select only one active monitor in a
token ring network. A station that detects the loss of an
active monitor issues a claim token frame. This station
claims the status of an active monitor. All stations com-
pare in a received frame the source address with its own
address. If the source address matches its own address,
the station continues to transmit claim-token frames. If
the source address is less than its own address the sta-
tion ignores the incoming frames and continues to trans-
mit claim-token frames. If the source address is greater
than its own address, then the station reverts to a repeat-
er mode. In this way the station with the highest address
becomes an active monitor.

[0009] The problem is to avoid more than one active
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redundancy managers in an Ethernet Ring Network and
to select only one.

[0010] The solution of these problems is described in
claim 1 and in the depending claims.

[0011] The main point is that only one active redun-
dancy manager RM is allowed in aring. Therefore a rank
number is dedicated to each RM, and each RM sends
information packets, referred to as "test packets" (these
could be any kind of packets) with its rank number to all
other RMs. All RMs with higher rank numbers (lower pri-
ority) (or, by definition, lower rank numbers) switch into
a passive mode according to a selection process. Each
RM evaluates only its "own test packet" - initiated and
emitted by itself and forwarded over the ring by all other
nodes/RMs. Depending on the information about the oth-
er RMs added to the test packet, the RM switches to a
passive mode and becomes a passive RM or remains
active. Only the active RM with the lowest (or, by defini-
tion, highest) rank number remains active. The whole
process is independent of the management system.
[0012] After all RMs with only one exception have
switched to the passive mode, the only active RM still
blocks one of its ports continuously for regular traffic and
starts the Ethernet Ring Protection process ERP in due
time.

[0013] Asimilar process selects a passive redundancy
manager with the lowest rank number (highest priority)
to become an active RM.

[0014] Other advantages features are disclosed in the
description and the dependent claims.

[0015] The invention is described by way of different
examples and accompanying drawings and will become
more apparent with reference to the following description
along with the accompanying drawings, in which

Figure 1 shows an Ethernet ring in normal state,
Figure 2 shows an Ethernet ring with two active re-
dundancy manager, each blocking one of its ports,
Figure 3 shows an Ethernet ring with two redundancy
manager unblocking their ports,

Figure 4 shows a flow chart for disabling/enabling a
redundancy manager

Figure 5 shows a simplified flow chart and

Figure 6 shows a flow chart for disabling/enabling a
redundancy manager for larger systems.

[0016] Figure 1 shows an Ethernet ring with nodes A
- E and G in normal state. The node G is activated as
redundancy manager RM1 and blocks one of its ports
for data traffic to interrupt the ring. Amanagement system
MS is connected with the ring over a further node F.

[0017] Figure 2 shows an Ethernetring with two active
redundancy managers RM1 in node G and RM2 in node
C. The ring can be a part of a larger network. Both RMs
have transmitted test packets (control packets) TP1 and
TP2 respectively and had come to the conclusion that
the ring is working because they forwarded or accepted
the test packets of the other RM. Each RM has blocked
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one of its ports for data traffic, so the nodes E and D
cannot be reached any more.

[0018] Ifboth RMsdo notaccepteach others test pack-
ets they may come to the conclusion that the ring is per-
manently damaged. Each RM unblocks its previously
blocked port with the result that aloop is arranged leading
to circulating frames in the loop according to figure 3 -
till the ring is blocked again.

[0019] A solution for these problems is based on

1. Detection that there are more than one active re-
dundancy managers RMs in the ring,

2. The RMs in a ring select self-depending one of
the RMs to be the only active RM to guarantee func-
tionality in this ring and to unblock its port,

3. All remaining RM nodes, the "disabled/not select-
ed" or "passive" RM nodes unblock their ports for
traffic. They forward modified test packets from other
RMs till the test packets reach the (e.g. active) RM,
who initiated the test packet. Each RM evaluates on-
ly its own test packet for changing its mode between
"active" and "passive" and does not forward it.

[0020] The detection and selection of an "active RM"
is based on test packets. A selection criteriais a minimum
or maximum selection of an address or a "rank number",
e.g. generated randomly or according to traffic require-
ments or assigned to the RMs by the management sys-
tem MS. E. g. the address can also be used as the "rank
number". A "minimum rank number" (highest priority) is
used in the description and the claims as an example but
could be exchanged with a "maximum rank number" or
"extreme rank number" (always highest priority).

[0021] The modified test packets TP1 which is send
by a first redundancy manager RM1 contains (amongst
other information) the source address "SOURCE" (of the
first RM1) in an address field AF and the rank number
RN1 in a rank number field RF, which can be used from
all other RMs in the ring to inform the first RM1 about the
rank number (and the status) of any other RM in the ring,
when this is relevant for the selection process.

[0022] Iftwo or more RMs are active, the RM1 with the
lowest rank number RN = 1 (highest priority) should be
elected as "active RM" and all others are switched to the
passive mode.

[0023] Assumingasimplified flow chartshowninfigure
4 and a simplified ring with only two RMs according to
an ERP-process (Ethernet ring protection) the selection
process starts in a simplified ring with only two RMs by
transmitting test packets from each RM1 and RM2. Of
course, there are several possibilities to implement the
process.

1a. The active first RM1 sends its "own test packet"
TP1 according to the test packet TP shown in figure
1, which contains source address, e.g. "SOURCE =
1", and the rank number RN1 = 1 (figure 1) of the
RM1. The source address can also be used as the
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rank number (in this case the rank number field RF
can be left empty). In our examples the RM1, who
initialises a test packet, inserts its source address in
the address field and its rank number RN1 as Min
RN in the RF field. If the source address and the rank
number are used, the rank number can be changed
independent from the source number.

1b. All other RMs in the ring check the received test
packet, which is initiated by RM1.

1c. If a TP is received from a passive RM or a node
without RM-Function, this test packet TP1 is forward-
edunchangedtillitis received from the second active
RM2 (right side of the flow chart).

1d. The second active RM2 checks the minimum
rank number MIN RN of the TP1, which is lower than
its own RN, and forwards the TP1 also unchanged
to the first RM1.

1e. The first RM1 recognises its "own test packet"
TP1 and checks the MIN RN in the rank number field
RF. Because its RN1 = 1 is lower than the RN =2 of
the RM2 the MIN RN has remained unchanged and
RM1 remains active (MIN RN > OWN RN).

[0024] Now the procedure for the test packet send by
RM2 is described:

2a. The second RM2 sends a test packet TP2 (figure
2), which contains its source address e.g. "2" and its
rank number MIN RN = RN2 = 2 (which also can be
its source address).

2b. All other RMs in the ring check the test packet
TP2, which was emitted from RM2 (right side of the
flow chart).

2c. All passive RMs and nodes in the ring forward
this TP2 unchanged to the first active RM1 (right side
of the flow chart).

2d. Thefirstactive RM1 receives the TP2 and checks
if its own rank number RN1 = 1 is lower than the
received rank number OWN RN < MIN RN = RN2 in
the RN field, replaces RN2 by RN1 and the forwards
the altered TP2 to RM2.

2e. RM2receives and recognises its own test packet
TP2, checks if MIN RN is lower than its OWN RN
and switches because of MIN RN < RN2 to the pas-
sive mode.

[0025] The resultis that only RM1 with the lowest RN
in the ring remains active.

[0026] If two or more RMs are configured in a ring and
if instead of the active node another node shall take over
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the role of an active RM than the old RM is disabled by
a management system and has no control function at all.
That means that the disabled RM associated to a node
does not work as an active or a passive RM; another
possibility is to change the rank numbers of the RMs.
Then the RM selection process has to be started.
[0027] Nowitis assumedthatthe RM1isinthe passive
mode and RM2 is in an active mode.

3a. RM1 sends it test packet with MIN TP = RN = 1.
3b. All other RMs check this test packet.

3c. All passive RMs forward this test packet TP1 un-
changed.

3d. Also when RN2 is active he forwards the test
packet TP1 unchanged because OWN RN > MIN
RN.

3e. RM1 receives and evaluates its own test packet
TP1. Because MIN RN is not lower than its own RN1
(MIN RN = OWNRN; or empty) it switches to "active".

[0028] Because the passive RM1 does not change
MIN RN both RMs are at first switched to an active mode
Than according to the procedure 1a - 1e and 2a - 2e the
RM2 (higher rank number) is switched to the passive
mode and RM1 with the lowest rank number in the ring
is selected to be the only remaining RM. By using this
method a loop for data traffic is avoided.

[0029] The procedure andthe flowchartbecomes even
more simple if no differentiation between active and pas-
sive redundancy managers is necessary, and both the
procedure and the corresponding flowchart is simpler.
This flow chart is shown in figure 5. The redundancy
manager with the lowest rank number RN - active or pas-
sive - shall always become the only active redundancy
manager.

[0030] In this case there is

The RM sending a test packet inserts its rank number
OWN RN as MIN RN in the RN field, and all other passive
or active RMs check if their rank number is lower than
MIN RN (right side of the flow chart), and if so, they re-
place MIN RN by their OWN RN. The RM, who initiated
the test packet, checks if MIN RN < OWN RN and remains
or switches to passive if the condition is fulfilled, other-
wise he remains or switches to active.

[0031] Atemporaryloop may be created using this flow
chart, if the process is started while RM1 is passive and
RM2 is active. RM1 can switch to passive and unblock
its ports for data traffic before RM1 switches to the active
mode and blocks one of his ports. This temporary loop
is usually not problematic.

[0032] If the ring has many redundancy managers, it
is advantageously to use two different RN fields for "ac-
tive rank numbers" ARN and "passive rank numbers"
PRN of active and passive redundancy managers. The
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flow chart is shown in figure 6.

[0033] A lowest active rank number (highest priority)
MIN ARN of all active redundancy managers and a lowest
active rank number MIN PRN of all passive redundancy
managers in a ring is determined by transmitting and
evaluating the test packet, and if an active or passive
redundancy manager evaluates its own test packet, he
has the information if another active or passive redun-
dancy manager with a lower rank number (higher priority)
is in the ring and unnecessary switching can be avoided,
e.g. when all redundancy managers are in the passive
mode (or many with lower rank numbers) and only one
of them has to change to the active mode.

Claims

1. Method for ring managementin an Ethernet network
comprising a plurality of redundancy managers
(RM1, RM2) in a ring, which can switch into an active
or a passive mode,
characterised in that
a rank number (RN1, RN2, ..) is assigned to each
redundancy manager (RM1, RM2, ...),
each redundancy manager (RM1, RM2, ...) trans-
mits test packets (TP1, TP2, ...) with its source ad-
dress and/or its own rank number (RN1, RN2, ...)
representing the priority of the redundancy manager
(RM1, RM2, ...),
each other redundancy manager (RM1, ...) in the
ring checks the received test packets (TP2, ...), adds
its own rank number (RN1) if its priority is higher,
and forwards the test packet (TP2, ...),
all other nodes (A-E) without redundancy manager
functionin the ring forward the test packet (TP 1, TP2)
unchanged, and each redundancy manager (RM2),
that receives its own test packet (TP2) transmitted
over the ring, evaluates said test packet (TP2), and
switches from an active mode into a passive mode
or remains in the passive mode, if its own priority
according its own rank number (RN2) is lower than
the priority according to the rank number (RN1) of
another redundancy manager (RM1) inserted in the
test packet (TP2).

2. Method according to claim 1,

characterised in that

an active redundancy manager (RM1) only replaces
a minimum rank number (MIN RN) in a received test
packet by its own rank number (OWN RN) in a rank
number field (RF) of the received test packet (TP2),
if its own rank number (RN1) is less than a received
rank number (RN2) stating that its own priority is
higher.

3. Method according to claim 2,
characterised in that
an active redundancy manager (RM2), upon recep-



7 EP 1 853 010 B1 8

tion of its own test packet (TP2) sent back over the
ring, analyses its own test packet (TP2) and switches
into a passive mode, if the received rank number
(MIN RN =RN1) in its own test packet (TP2) is lower
than its own rank number (OWN RN = RN2), other-
wise he remains active.

Method according to claim 2,

characterised in that

a passive redundancy manager (RM1), upon recep-
tion of its own test packet (TP1) sent back over the
ring, analyses its own test packet (TP 1) and switches
to an active mode if the received minimum rank
number

(MIN RN = RN2) is not lower than its own rank
number (RN1) orif the rank number field (RF) is emp-
ty, otherwise he remains passive.

Method according to claim 1,

characterised in that

a redundancy manager (RM1), upon reception of a
test packet (TP2), replaces a minimum rank number
(MIN RN) in a rank number field (RF) of the received
test packet (TP2) by its own rank number (OWN RN),
if its own rank number (RN1) is less than a received
rank number (RN2).

Method according to claim 5,

characterised in that

a redundancy manager (RM2), upon reception of its
own test packet (TP2) sent back over the ring,
analyses its own test packet (TP2) and switches into
the passive mode or remains in the passive mode if
its own rank number (RN2) is higher than the re-
ceived rank number (RN1), otherwise the redundan-
cy manager (RM2) switches into or remains in the
active mode.

Method according to claim 1,

characterised in that

an active rank number (ARN1) or a minimum active
rank number (MIN ARN) of an active redundancy
manager (RM1) is stored in a separate minimum ac-
tive rank number field (ARF) in the test packet, and
a passive rank Number (PRN2) or a minimum pas-
sive rank number (MIN PRN) of a passive redundan-
cy manager (RM2) is stored in a minimum passive
rank number field (PRF) in the test packet.

Method according to claim 7,

characterised in that

a passive redundancy manager (RM1) replaces a
received minimum passive rank number (MIN PRN)
in a received test packet (TP1) by its own passive
rank number (ARN1), when its passive rank number
(OWN PRN = PRN1) is lower than the passive min-
imum rank number (MIN PRN),

an active redundancy manager (RM2) replaces are-
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ceived minimum active rank number (MIN ARN) in
a received test packet (TP2) by its own active rank
number (ARN2), when its own active rank number
(OWN ARN = ARNZ2) is lower than the active mini-
mum rank number (MIN ARN), and

the passive redundancy manager (RM1), upon re-
ception of its own test packet (TP1) sent back over
the ring, analyses its own test packet (TP1) and
switches to the active mode if the received minimum
passive rank number (MIN PRN) and the received
minimum active rank number (MIN PRN2; MIN
ARN?2) inserted in its own test packet (TP) are not
lower than its own rank number (RN1), and

the active redundancy manager (RM2), upon recep-
tion of its own test packet (TP2) sent back over the
ring, analyses his own test packet (TP2) and switch-
es to the passive mode if the received active mini-
mum rank number (MIN ARN = RN1) inserted in its
own test packet (TP2) is lower than its own active
rank number (ARN2).

Method according to claim 1,

characterised in that

the redundancy managers (RM1, RM2) rank num-
bers (RM1, RM2) are changed or the active redun-
dancy manager (RM1) is disabled by a management
system to change from the active redundancy man-
ager (RM1) to another active redundancy manager
(RM2).

Patentanspriiche

1.

Verfahren zum Ringmanagementin einem Ethernet-
Netzwerk, das eine Mehrzahl von Redundanzmana-
gern (RM1, RM2) in einem Ring umfasst, die in einen
aktiven oder einen passiven Modus umschalten kén-
nen,

dadurch gekennzeichnet, dass

jedem Redundanzmanager (RM1, RM2, ...) eine
Rangnummer (RN1, RN2, ...) zugewiesen wird,
jeder Redundanzmanager (RM1, RM2, ...) Testpa-
kete (TP1, TP2, ...) mit seiner Quellenadresse und/
oder seiner eigenen Rangnummer (RN1, RN2, ...),
die die Prioritdt des Redundanzmanagers (RM1,
RM2, ...) reprasentiert, sendet,

jeder andere Redundanzmanager (RM1, ...) in dem
Ring die empfangenen Testpakete (TP2, ...) Uber-
pruft, seine eigene Rangnummer (RN1) hinzufligt,
wenn seine Prioritat hoher ist, und das Testpaket
(TP2, ...) weiterleitet,

alle anderen Knoten (A-E) ohne Redundanzmana-
gerfunktion in dem Ring das Testpaket (TP1, TP2)
unverandert weiterleiten und jeder Redundanzma-
nager (RM2), der sein eigenes Testpaket (TP2), das
Uber den Ring Ubertragen wurde, empfangt, das
Testpaket (TP2) auswertet und von einem aktiven
Modus in einen passiven Modus umschaltet oder im
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passiven Modus bleibt, wenn seine eigene Prioritat
gemaR seiner eigenen Rangnummer (RN2) niedri-
ger als die Prioritdt gemaR der in das Testpaket
(TP2) eingefiigten Rangnummer (RN1) eines ande-
ren Redundanzmanagers (RM1) ist.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass ein aktiver Redundanzmanager
(RM1) nur dann eine minimale Rangnummer (MIN
RN) in einem empfangenen Testpaket durch seine
eigene Rangnummer (OWN RN) in einem Rang-
nummernfeld (RF) des empfangenen Testpakets
(TP2) ersetzt, wenn seine eigene Rangnummer
(RN1) kleiner als eine empfangene Rangnummer
(RN2) ist, wodurch ausgesagt wird, dass seine ei-
gene Prioritat hoher ist.

Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, dass ein aktiver Redundanzmanager
(RM2) auf den Empfang seines tber den Ring zu-
rickgesendeten eigenen Testpakets (TP2) hin sein
eigenes Testpaket (TP2) analysiert undin einen pas-
siven Modus umschaltet, wenn die empfangene
Rangnummer (MIN RN = RN1) in seinem eigenen
Testpaket (TP2) kleiner als seine eigene Rangnum-
mer (OWN RN = RN2) ist, und er andernfalls aktiv
bleibt.

Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, dass ein passiver Redundanzmanager
(RM1) auf den Empfang seines Uber den Ring zu-
rickgesendeten eigenen Testpakets (TP1) hin sein
eigenes Testpaket (TP1) analysiert und in den akti-
ven Modus umschaltet, wenn die empfangene mini-
male Rangnummer (MIN RN = RN2) nichtkleiner als
seine eigene Rangnummer (RN1) ist oder wenn das
Rangnummernfeld (RF) leer ist, und er andernfalls
passiv bleibt.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass ein Redundanzmanager (RM1) auf
den Empfang eines Testpakets (TP2) hin eine mini-
male Rangnummer (MIN RN) in einem Rangnum-
mernfeld (RF) des empfangenen Testpakets (TP2)
durch seine eigene Rangnummer (OWN RN) er-
setzt, wenn seine eigene Rangnummer (RN1) klei-
ner als eine empfangene Rangnummer (RN2) ist.

Verfahren nach Anspruch 5, dadurch gekenn-
zeichnet, dass ein Redundanzmanager (RM2) auf
den Empfang seines tiber den Ring zuriickgesende-
ten eigenen Testpakets (TP2) hin sein eigenes Test-
paket (TP2) analysiert und in den passiven Modus
umschaltet oderin dem passiven Modus bleibt, wenn
seine eigene Rangnummer (RN2) héher als die emp-
fangene Rangnummer (RN1) ist, und der Redun-
danzmanager (RM2) andernfalls in den aktiven Mo-
dus umschaltet oder darin verbleibt.
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7.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass eine aktive Rangnummer (ARN1)
oder eine minimale aktive Rangnummer (MIN ARN)
eines aktiven Redundanzmanagers (RM1) in einem
separaten Feld fir die minimale aktive Rangnummer
(ARF) in dem Testpaket gespeichert wird und

eine passive Rangnummer (PRN2) oder eine mini-
male passive Rangnummer (MIN PRN) eines pas-
siven Redundanzmanagers (RM2) in einem Feld fiir
die minimale passive Rangnummer (PRF) in dem
Testpaket gespeichert wird.

Verfahren nach Anspruch 7, dadurch gekenn-
zeichnet, dass ein passiver Redundanzmanager
(RM1) eine empfangene minimale passive Rang-
nummer (MIN PRN) in einem empfangenen Testpa-
ket (TP1) durch seine eigene passive Rangnummer
(ARN1) ersetzt, wenn seine passive Rangnummer
(OWN PRN=PRN1)kleiner als die passive minimale
Rangnummer (MIN PRN) ist,

ein aktiver Redundanzmanager (RM2) eine empfan-
gene minimale aktive Rangnummer (MIN ARN) in
einem empfangenen Testpaket (TP2) durch seine
eigene aktive Rangnummer (ARN2) ersetzt, wenn
seine eigene aktive Rangnummer (OWN ARN =
ARN2) kleiner als die aktive minimale Rangnummer
(MIN ARN) ist und

der passive Redundanzmanager (RM1) auf den
Empfang seines Uber den Ring zurlickgesendeten
eigenen Testpakets (TP1) hin sein eigenes Testpa-
ket (TP1) analysiert und in den aktiven Modus um-
schaltet, wenn die empfangene minimale passive
Rangnummer (MIN PRN) und die empfangene mi-
nimale aktive Rangnummer (MIN PRN2; MIN
ARN?2), die in sein eigenes Testpaket (TP) eingefiigt
wurden, nicht kleiner als seine eigene Rangnummer
(RN1) sind, und

der aktive Redundanzmanager (RM2) auf den Emp-
fang seines uber den Ring zurtickgesendeten eige-
nen Testpakets (TP2) hin sein eigenes Testpaket
(TP2) analysiert und in den passiven Modus um-
schaltet, wenn die empfangene aktive minimale
Rangnummer (MIN ARN = RN1), die in sein eigenes
Testpaket (TP2) eingefiigt wurde, kleiner als seine
eigene aktive Rangnummer (ARN2) ist.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Rangnummern (RN1, RN2) der
Redundanzmanager (RM1, RM2) geéndert werden
oder der aktive Redundanzmanager (RM1) durch
ein Managementsystem gesperrt wird, um von dem
aktiven Redundanzmanager (RM1) zu einem ande-
ren aktiven Redundanzmanager (RM2) zu wech-
seln.
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Revendications

Procédé de gestion d’'anneau dans un réseau Ether-
net comprenant une pluralité de gestionnaires de re-
dondance (RM1, RM2) dans un anneau, qui peuvent
passer a un mode actif ou un mode passif,
caractérisé en ce que

unnuméroderang (RN1,RN2, ...) estattribué a cha-
que gestionnaire de redondance (RM1, RM2, ...),
chaque gestionnaire de redondance (RM1,RM2, ...)
transmet des paquets test (TP1, TP2, ...) avec son
adresse source et/ou son propre numéro de rang
(RN1, RN2, ...) représentant la priorité du gestion-
naire de redondance (RM1, RM2, ...),

chaque autre gestionnaire de redondance (RM1, ...)
dans I'anneau contrdle les paquets test (TP2, ...) re-
gus, ajoute son propre numéro de rang (RN1) si sa
priorité est supérieure, et achemine le paquet test
(TP2, ...),

tous les autres noeuds (A-E) sans fonction de ges-
tionnaire de redondance dans I'anneau acheminent
le paquet test (TP1, TP2) non modifié, et

chaque gestionnaire de redondance (RM2), qui re-
coit son propre paquet test (TP2) transmis sur I'an-
neau, évalue ledit paquet test (TP2) et passe d’'un
mode actif a un mode passif ou reste dans le mode
passif, si sa propre priorité en fonction de son propre
numéro de rang (RN2) est inférieure a la priorité en
fonction du numéro de rang (RN1) d’'un autre ges-
tionnaire de redondance (RM1) inséré dans le pa-
quet test (TP2).

Procédé selon la revendication 1,

caractérisé en ce que

un gestionnaire de redondance (RM1) actif ne rem-
place un numéro de rang minimum (MIN RN) dans
un paquet test regu par son propre numéro de rang
(OWN RN) dans un champ de numéro de rang (RF)
du paquet test (TP2) regu que si son propre numéro
de rang (RN1) est inférieur a un numéro de rang
(RN2) regu indiquant que sa propre priorité est su-
périeure.

Procédé selon la revendication 2,

caractérisé en ce que

un gestionnaire de redondance (RM2) actif, a récep-
tion de son propre paquet test (TP2) renvoyé sur
'anneau, analyse son propre paquet test (TP2) et
passe en un mode passif, si le numéro de rang regu
(MIN RN = RN1) dans son propre paquet test (TP2)
est inférieur a son propre numéro de rang (OWN RN
= RN2), sinon il reste actif.

Procédé selon la revendication 2,

caractérisé en ce que

un gestionnaire de redondance (RM1) passif, a ré-
ception de son propre paquet test (TP 1) renvoyé sur
'anneau, analyse son propre paquet test (TP1) et
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passe en un mode actif si le numéro de rang mini-
mum recu (MIN RN = RN2) n’est pas inférieur a son
propre numéro de rang (RN1) ou si le champ de nu-
méro de rang (RF) est vide, sinon il reste passif.

Procédé selon la revendication 1,

caractérisé en ce que

un gestionnaire de redondance (RM1), a réception
d’un paquet test (TP2), remplace un numéro de rang
minimum (MIN RN) dans un champ de numéro de
rang (RF) du paquet test regu (TP2) par son propre
numeéro de rang (OWN RN), si son propre numéro
derang (RN1) estinférieur a un numéro de rang regu
(RN2).

Procédé selon la revendication 5,

caractérisé en ce que

un gestionnaire de redondance (RM2), a réception
de son propre paquet test (TP2) renvoyé sur I'an-
neau, analyse son propre paquet test (TP2) et passe
en mode passif ou reste en mode passif si son propre
numeéro de rang (RN2) est supérieur au numéro de
rang regu (RN1), sinon le gestionnaire de redondan-
ce (RM2) passe ou reste en mode actif.

Procédé selon la revendication 1,

caractérisé en ce que

un numéro de rang actif (ARN1) ou un numéro de
rang actif minimum (MIN ARN) d’'un gestionnaire de
redondance (RM1) actif est mémorisé dans un
champ de numéro de rang actif minimum (ARF) dans
le paquet test, et un numéro de rang passif (PRN2)
ou un numéro de rang passif minimum (MIN PRN)
d’'un gestionnaire de redondance passif (RM2) est
meémorisé dans un champ de numéro de rang passif
minimum (PRF) dans le paquet test.

Procédé selon la revendication 7,

caractérisé en ce que

un gestionnaire de redondance passif (RM1) rem-
place un numéro de rang passif minimum (MIN PRN)
regu dans un paquet test recu (TP1) par son propre
numeéro de rang passif (PRN1), lorsque son numéro
de rang passif (OWN PRN = PRN1) est inférieur au
numéro de rang minimum passif (MIN PRN),

un gestionnaire de redondance actif (RM2) remplace
un numeéro de rang actif minimum (MIN ARN) recu
dans un paquet test regu (TP2) par son propre nu-
méro de rang actif (ARN2), lorsque son propre nu-
méro de rang actif (OWN ARN = ARNZ2) est inférieur
au numéro de rang minimum actif (MIN ARN), et

le gestionnaire de redondance passif (RM1) arécep-
tion de son propre paquet test (TP1) renvoyé sur
'anneau, analyse son propre paquet test (TP1) et
passe en mode actif si le numéro de rang passif mi-
nimum (MIN PRN) regu et le numéro de rang actif
minimum (MIN PRN2 ; MIN ARN2) insérés dans son
propre paquet test (TP) ne sont pas inférieurs a son
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propre numéro de rang (RN1), et le gestionnaire de
redondance actif (RM2), a réception de son propre
paquet test (TP2) renvoyé sur 'anneau, analyse son
propre paquet test (TP2) et passe en mode passif si
le numéro de rang minimum actif regu (MIN ARN =
RN1) inséré dans son propre paquet test (TP2) est
inférieur a son propre numéro de rang actif (ARN2).

Procédé selon la revendication 1,

caractérisé en ce que

les numéros de rang (RN1, RN2) des gestionnaires
de redondance (RM1, RM2) sont changés, ou bien
le gestionnaire de redondance actif (RM1) est dé-
sactivé par un systéme de gestion pour passer du
gestionnaire de redondance actif (RM1) a un autre
gestionnaire de redondance actif (RM2).
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